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If»*a 2 ] h U S«^£roM I S F E T 



u mm^2mmm.^^^mL\z.-^mm^'-^x\.xv- 



(2) 



#fF^3 5 0 2 5 3 
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[0001] 

[0002] 

— b WiaCOM I S F E T (Metal Xnsulator ^emicond 
uctor F_ie\<i E.ffect Transistor) -eft^^tLtV^ 

[0 0 0 3] mi^^mm*^bf£?>n^mi^m^ 

j^^mmt Lxm^ti^pm^mwmm^r^^-r 

[0 0 0 4] Hfrl5n-S¥^f!|slc7)iffi±tc«S|x:tf 
[0 0 0 5] ^:^'yV:i^y=^y^itm^mU if 

[0 0 0 6] mwtit^m^mu miESiroi^^Et 
[0 0 0 7] m^. mmimmi:mu mmm<Dp^m\^ 



^T-fk^^tB^Sft (Chemical Vapor Deposition) feT-Jf^ 
[0 0 0 8] :^y^^<y^im^m\^. fuE#IS 

11^?F^jS-f-5t*(-. tuEn-®iii«fls:Ji«±Brojimffl 

[0 0 0 9] miEy- hmm^^ttsn-m^mw- 

■rsr J;"?, h uy^'^/- K«igOMI SFET?r 
[0 0 10] i©J;5l-1»fi)c^n^M^y^y-h«jg 

©MI sFETji, ^m»m(D±m±\'^-mm.ii^i: 

^iELXy-h9.m^m^L1tMI SFET\Cit-<X^ 

[0 0 1l]j'ifc\ hl/^^y- MfjiroMI SFET 

7-2 6 3 6 9 2-§-<21f«[w!E«^*lTV^5o 
lO 0 1 2] 

30 [l8B^;i5^^*Li5 ti-SSRM] 3*:|S?g#^(i. MiEro 
[0013] WE^-^!?- Vyl^'JT.^ li, K V^Jsle 

^Lfc^. mmimm.^m\.xmvm(D^m'^~y^ 
imxh^mmim^w^^\.x\^i>. ^ntzi^. huEp 

(OX\ ^<U~hyyi^y^^(Dism^*^i&r-t?)c 

[0 0 1 4] 4fc. m(ommzisii^pm^m»mmn 
^^y^^^^m(^yf^mmmmicy<yy^i,t^ c 5 <^t% 

MI SFETrou^v^t:fl:J±(Vth);elS|£^i)L, fet# 

[0 0 15] ^fz. mm<m^wmi-^m(Dm^mm.m 
i^x^xy~^mmxh^n^^mi^mm(oyFmmj!)m 
50 mmi.\^xMi sFETnm^^-r^^^m^mm^fi. 



wrr^R o o u £ o o i-yj 



yo^^^u-mmi^i&T-r^, ^-x\ 950 ra s 

MI SFETro/N°>-5";^.yl'-»ffi?rffi|{*T'#5o L 

im(Dm!?-i!l^mBf^\cm<^£^<DX\ mi SFETWy 
- Mffi;SSfg-pi-5„ ^>-C% 1100 rc] @^©S 

iaitSlEJi^lraiSiJT't, M I s F ETwy- hiSJE^a 
^x-t^i)^. 110 0 ra s«roia5tt(Dfiftiaia«T' 

fe5n+S¥«fl:tS«<0^*E#i;J5iijiffit!cL. MI SFE 
TOy<Vf-^yi'-iitjE;JSfiT-t-So IP*), MI SFET 

[0 0 161 ^ISKroSWfi, it^^^frSKromffitt^iS 

;i)^oS^-eff^ttW^V^FET#tt^#5- 

10 0 17] :^mm(Dmtifj:hmc^(Dm(Dmtmm 

lO 0 1 8] 

[0 0 19] }-T^y'f-^~vmi^<oMi sFET^^-f- 
^i^m^mmcommijmxh'^x. Vu^ymmx-h^ 

y-^li«T'fc5^1*SM^»«^liii%ff^fi!ct-?.o m 

imx'M!&i-^. 40 
[0020] ±aiLfc^^[^j;ti«, y~hmm^X'h 

mi^^m^M^-r^(Dx\ m2mmm^m^mm(D^m 

[0021] *fc, y- hiffei^MffeSHft^-flill^JF^fig 



■>^M^m^(D^m!\i!)m&(0^<yy^iZi:^Ml SFET 

roLtv^<K«i±(Vth)ro^ti)^ffl]*J-C't5o ^rolSS, 

^^/i F E T#tt^ffmttfi: < #5 r t ^S-e# 5o 

[0 0 2 2] ^tz. V- y^mmr^h^^mwM^t^iSL 
^■r^(Dx\ 1100 rc] sa©fSifiw«iK<b^a?t 

^/h^PflSiJ-C-t, MI SFET(0/N°y^;^/i^-»jE^a 
iST'tSo 9 50 ra @«©ffittro|fft|jf^U«ka 

MI SFEToy-bWEtrfllfii-^tSo ^ 

[0 0 2 3] 

[3SBjo*ji£o}i^«g] iiiT. mmi:^mLx^?tm(om 
[0 0 2 4] (sjgjiffi 1 ) El 1 (4, :^^^M<Dmmmm 

T'fet), El 2 ft, l21i{::S^-f-A-Aii©^aaT'^ofel|lf 
ffiia-C'&t), laati, Hifiis^-f-B-Biiftro&gT'^o 

fc*. ^iE^Sy-xEHl 2A, </-MEIIl2B. 
*«m»Mi 3^l4ia^%€»&L-CV>5, ^fe, m2R 

s/ 5^ tt-§|5€ll& L T V ^ 5 o 

[0 0 2 5] ^nm.rM<r^^<'7-Vy>"yy^^\±. mi 

SVI112(C^1-J;5IC, fj^tf, n.i^^B^mt^hf£^n+ 

[0 0 2 6] wm^mw^m^\tm.w.movy>'y7.-^ 
{tmM.m\^m3\K^m^nx\^^o ^^mmMmnhyy 

i^y^^m^itUl S FETT-«fig^tlTV^5„ 
[0 0 2 7] tulEMI SFETfi. =^^^-/Tyjfm 

f4. n-s^^*s 1 B \cjfm ^ fifz p m^m^mm s t- 

fiE^tlfcn+S^^fljmi^9-r-«fi!c$ixTV^6o Kl-^>' 
M«(4, n+M¥»ft»« 1 ASt^n-M^gifl:^ 1 BT'lf 



m^tiTv^So ^'-hmmeAit^ «4rttry-h*6 

«A$^^f::#^ftS^]i[-eJI^^^^^-CV^5. gpi^. MI 

^*^^TV^5„ MI SFET«, 3l4ro{ilffi(C*5 

[0 0 2 8] SflEMI SFET©<>'-hiteia^)^5f4, i 

5 A. mmm s b ^rjujcie^ij vit^mmxmm ^ 

^^-CV^5, ??«i^ftll5A(i^J;t«2 0 [nm] Sft^K 
J¥T-?]^fi!c^n, i««)il5BttfJx(i50 [nm] 

*^^#BB^{^*3V^T 9 5 0 rc] asronftAaa^ifi-t- 

If (Chemical Vapor Deposition) jSfeT'it^Lfci^ 

80 0 ra @«©taSSt|S^4'{i-c. ■•>7:^(s i 
H4) ^ilig(02) tSJj:^?*^ r t ioTJi^fijc^n 

[00 2 9] f«iEii-S¥«f*« 1 B (o±m(om^m^m 
mtm4\zX'oxmm<Dmmi'm^nx\^^^o 

wm^^itm^Amxmi^^nx\^^?>. w*,, «4 

tf£?>y<f'-:^Xm^^tlX\/^!S)c Ji*?, MISFET 

^^^tiitn-m^mi^m i B(o$,mm(o±mim^^ti 

[00 3 0] S&Eit 4 ©±gkg|5 (« 4 ©{BJffi t n-S*» 
m 1 BO*ffit*S^*35g|5^)S.U«*<^JSffiigta5(*S4 

[0 0 3 1 ] HtiEn+M^*f^ts« 9 . p m^m^mm s 
(D^^iat. mmmmmi oims^^ntcmm^i i a 
^mvxy-:^mmi 2Aiim^mzi^m^nx\^^o 
mm^imm: i o y-hmmeAt y~:^wM 1 2 a 
t(om\zmi-fhfi. ^-hmmeAty-y^wMi 2A 



(4) iRpfFH 3502531-?- 



t%:mm^m\^x\,^z. y~:^mmi2Ati^ mx.\tT 
7U 5 = A ( A 1 ) )gx(iT/u ^ = j^-^^mx-r^^ s ti 
-ci/^5„ f£is. ^-hmmeAtmrmmi^i 0 t(Dm 

[0 0 3 2] BUiey- h«ffi6 A{4. S 1 S.U=ia 3 (C^ 

^(D±m±.\m^^titi^-h^\mmmm6Bt- 

mt:^^^TV^5= y-h?iaffl«1l6B(c(4. SF^IIfeS: 

mi oi^mis^^htcmmiii iB^mLx-y-hmmi 

10 2B;iS«ft6<3{ciKi^$ix-CV^So y-MH^l 2B(iy 
-^EiHl 2Atl^-roSl^j]^^$n, ^v^^^«^6<]lc 

[0 0 3 3] t1llEy-;^BHI|l 2A±RU5<>'-biHlll 

2B±i:^t^n-m^mwm i Broisiro^ffiirtt, m 
2&t;5|g3(c^-t-j;5i-. Mcfmmmi stw^^nx 

L-Ct^ ^73l^=3fv^v'7y(TEOS);</;^Srfleffl1- 
57'7X•r'^t;^^tiJ5g5:(Plasma Chemical VaporDe 
pes i t ion) fel' ct o -Cita ^ ^X^c^^bS^SlT-J^Jjfe $ 

20 -cv^5o ^£43, i&imifeaiiKi 3(^(i, y-;^BH«|i 2 a 
MCI, y-hiEiHi 2BW«Bro-g|5S:aiai1-5Ji<VT 

^ymat^mm^tix^^^^o 

[0 0 34] mm^m^mi^m^ 1 ©sbj-i* kh' v 

mm 4;65Ji^J*^tiXV^5„ 
[0 0 3 5] ttlE/-?i7-h7^v^x^ro^5g^fe 
(c:oV>T. 0475^12114 (»iJt;^fe^tftPJ1-5^fecO 

saswffiia) ^m^x^m-r^o ^<cfc\ iii8;;5miiii 4 

30 ^(#m)(4. -^^B&LTV^5„ 

[0 0 3 6] *-f> *S^S*;4^ib?iSn+®^aff^S« 
1 A^fflE-fSo n+®^^«^a« 1 (4 2 X 1 0 '9 [atom 

s/cm3] mm<o^¥ii^mmzwt&^tix\^^i>, ^mmt 

LXii. «aJ;t«^iltSi(As)iS»A$^^■CV^5o 
[00 3 7] m 4 5 fJS5n+S¥^»fls 

1 B^?1^jSi-5o n-®^^ft:g 1 B t 
tf. 0. 4 [Qcffl] U^(Ditm^mRrl6 liim] U& 

(Dm^-^M^-t^, rroxstiit), nm^mi^mmi 

40 A5.U5n-Miti*ft:»« 1 B f> 5 ^l^^aff^Sfl^^S Ji^^ $ 
[0 0 3 8] ifl|En-M¥#«:g 1 B ro±ffi±(C 5 

0 0 [nm] ns.<D!m-<Dmimmm^m^-r?}o 

[0 0 3 9] m^. m^m.immm-^<'^~:y=^'yif^ 
jfeL. iii5t'^-rj;5(c. mun-m^mmiB(Dmm 

sfeffl«±i-MP^3^^1-5-^^^ 2^ffM1-5„ rcD 
*3V^T, MPg|5 3T«^nfcMJ*(D¥EJi^^^;asjH¥A 

50 m^hti^^<-^~vxmmr^o 



Warm douzodi-sg- 
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[0 0 4 0] ilkK. tflE-7;^i? 2?r3ij/^>'^-7X^i: 
V>, RF (Radio F^requency) ^<U-^^<Wt^L-tt 

M*tt^s'^>'i^^-eff5„ Si4tt, m^t^i. 5-2 

Luml ma^O. 5~2 Lum] umtfi^xo 

[0 0 4 1] ^:i^yh:i^y^y:!fmm^mV.m 
lE-^X^' 2^itiia«4<D±^SP («4©'(|lJffii:n-S¥^ io 
^miB(D^mtii>^^^n^) f}^h2 0 0 [nm] S 

[0 0 4 2] ^ktc. m.m:ff^tm^:ff:^<^m'^:ff^i:m 

J; 5 ttJiE« 4 ro±§!a5^tUtjSS^SP (« 4 c7){|iJE t 

[0 0 4 3] m^. mmimm^mu ME«4roi^B 

(Cl 0 0 [nm] SScO)^J¥romtt#ft^^t:)^^Ji^fifeLfc 20 

(Dj^i^n^ 1100 [t:] g«<D;ii?aaroi^m;»-^#ia 
^^-T^-tr^o 9 5 0 [°c] u&(o&m.(Dmmimmu& 

5 ©T', m^mmmnw^mt i o o o rci j^i± 

[0 0 4 4] ?fc(', f|ft||^(2«ka?:3iL, ll|8(^^1-j;5 
«4<DF^ffit^2 0 [nm] ©JfftUftlgl 5 

A^j^^L/c^. [g9t-^-t-i5(', tfrlEfi^ftiisA 

(75«ffi±(^5 0 [nm] @*©|gJ¥(Dg?^t:S^^^>f3^£ 

5it«)ji 5 B ^it^%mj^&mxim\.x^- vmtm 

it^lKS B©it^«8 0 0 ["C] S^rofificDMS^H 

9 5 0 [t:] s«ro{£a(D|ft^^i:^aaajt-e«iii^5 

A©ff^fig^^fo-CV^5fc*. HJi^ftMSArofijcflrl^tC^ 

X L^c« 4 cD±^gp (« 4 ©-(iijE h n-m^mw-m 1 b « 

m.^ *3 (t 5 sasf^bn 5 A cDiiff^is ^-^^ \m<fi^ 
^(DU^^mmm5Bxm-^x^^?>(DX\ ^~hm 

[0 0 4 5] mw.m4fH^tttn-m^mi^m 1 b 
(Ti±m±<D±mmm.mt Lxm^.n^^i^^mmmm^it so 
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i:i&m-t ^^mm m ^ (4m ( p ) ) ^ <n>^w?^\-mm 

^tC^A^nSo #igfB3S«l!I(4. ^J;tlil [//m] g 

[004 6] MIE#iitSSfSII!lro«E^¥ffi^ki- 

«WS(CMP :_Chemical Mechanical P.olishing)te 

[0 0 4 7] m^^'^fB^mm^^y=f-'y^vm 

^mm^\zM\.. Hi 0l'^-rj;5('. HfiE«4i^l3:y 
-h«1i6A^Ji^^1-St*}^. tuEn-a^^fliJil B 

ro±fficojiffl«ijjc±(c^- h 6 A t -fls^t ^ n^y 
[0 0 4 8] m^. mun-m^mi^m 1 B(D^m±im 

#-r5««M5B, B®^lil^5A©**^^*Lfcm, 
5„ 

[ 0 0 4 9 ] HUlEn-M¥^*flsS 1 B W^ffii^^ffi 

P M^if«!^(0iJx[iiiil) «:-r ilrvW-ih-Jimxm.X\.1t 
a. ?lt#«L*£t!c«ia?:lfeU EI 11 (^S^-f-J; 5 

?l##ifLffi:ms(4. 1100 [=C] eSroaawN 

2 U7.'m.%^\-^xm 1 it^mstT 5 o 

[0 0 5 0] ^{^. HulEn-®ii£»«s:S 1 B ©±ffiTfe5 
ttrlE p 8 (n>^m\C n S^ffitl (0iJ;t ««ltl^) ^ 

'iirvnTh^^xmimzMX\.fL%. 9 5 0 [t:] © 
aST'1^2 0 5)-gSc75T=-/W^aS:ISL, Bl 1 2 
1-J;5(-. y-^®«-efc5n+a^^»fl:fflJilc9^?^fig-t- 

[atoms/cm^] »Ai$©3^^/I-='f»;S5 
8 0 [KeV] trK^$n^^#T('*5V^-tfT5c 
Igt^it). n-M^^^ll B (7331 4^1^ 
5. y-h«ffi6A<D^*^fMLfcM->'^y-h« 
itOMI SFET;j5J^fig$tl5„ 

^f*M^ 9 roff^fi)c(4. f- V 5 T-fe 5f|ftiK^bJ^ 5 

A^JPMLfcmtCfi^oTV^S^ ^^oT, fl«i^^[i)!l5A© 
Jl^fifeXS^^i3V^-C, pS^»ft:ffi«c8ro^*iei^^n+a^ 

[0 0 5 2] *fc. ^^^■^i^Wi'^mmxh-^vm.^'^'^ 

fi«8roff^fig«, y-Mfe^)jl5-C-fe5iai^{l2l!l5A^ 



(6) 



#ff II 3 5 0 2 5 3 1^ 
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)y^icX?>Ml SFETroLtV^f[«ffi(Vth)CD3gi!i^ 

[0 0 5 3] sfc. y-^mi^X'h?>n+m^mi^^m9 
fcmt-=fTo-cv^5o tsoT. 1100 ra eSroj^M 

Sii5"^^/i-ftro*i/MrW]MT'#, MI SFET©^N°:/^ 
;^/u-Sffi*^<*:T#5o S/c. 9 5 0 CC] SSfflfi 

5 A C 5 JEiiiJ^:;^ J; o riS 4 ©±i& 

§15 (« 4 roflUE t n-S¥*ftS 1 B i ;as^j3 5§|5 

^li)ii5A©)KJ¥^5^FJf«]S-»<'ioTfc. ^(D^^im 
mm5BX'mo^t7!}^X^^Z(DX\ MI SFETOy- 

[0 0 54] la 1 3 K^i-i: 5 «rlSn-®i|i^» 

f*:Sl BiO^ffiiC, m^liSOO [nm] m«ro)liJ5 

rosfi!3*fe^ig[ 1 0 ^mj^-r^, sm^mm i o t l-c 

(t, M^itBP S G(B_ron P.hospho S.ilicate G.las 20 

s) mxm^i-^o 

[0 0 5 5] CHF3;«f^«rfflv^^S:^ttK7-f 

zr.y'^ymm^mu la 1 4 id^-r j; 5 i-, tJiEsra 
1 0 1 1 ARxmmum 3 j-^^-t-) 1 1 

[0 0 5 6] ifrlE^^7Lrt^^tPn-S¥»^*:l 1 

[0 0 5 7] m^. t(rlEy-;^ia«l i 2 A±Rxf^- y 

5IWffl«ffi6 B±i:iStin-m^^mm 1 Bro±ffi±©^ 

ffif-ft<^fs»Ki ssrj^fife-rso mmmmi 3tLx 

7 ^ (T E O S ) ;^ ^^ffl-r?, ^7 X-r^li^^ffifig^ftfe 
J; o T«a Lfcif{kS^I^T«-r So 

[0 0 5 8] tmmfkmmmi sir, y-^^BSi 

1 2Aro-gI5ro«ffi?r»mi-5^yT'f Vi/Mp:RtJ5</ « 
-MH^l 2B(D-g|5ro«ffi?rgffl-t-5#^x^^^M 
P^Ji^fifeL, BuEn+M¥»fl^S«l A(D«ffi(C 

(r KWvmffil 4S:?i^fi!t1-5ri:{rJ;!5, Vi^y^^ 
-h«ii©MI SFET^^1-5-'<!7-h7>':^;^i5';6S 

[00 5 9] rroj;5{-, *liJfe?f^S|{rJ:ix{i. £AT® 

[0 0 6 0] hUl^'^y—VmikO^MlSFET^^-r 

^^mi^mm(Dmm:tmx'h^x. vu-(>mmxh?> so 
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n-m^mmiB<D»mi!)>h^<Dm^:)jmiz\^'oxm4 
^r^^u mmm4(Dffimzmmim5Atmmm5B 

mm^mAi.xi'^^/^m^mmx'h^ pm^mi^mm 
mx Lx y-^mmxh^n+m^mi^mm 9 sr?i^^-t- 

[0 0 6 1] rix(rj;i9. y-h*&^M5-efc5iA^{li 

i^5A^?i^^Lfcm(-> '^^^jm^m.mxh^pm^ 

J|c 9 W7FM^;e5^M^t:l^ 5 A 19 5A*tbS r i: 
<, ^|ieii)rom'9iZi^(Cj;5y-Mfe8;M5ra|&WJI 

[0 0 6 2] y-bi|i6iS!)g|5-C&5iigg^lilg[5A 

?r?fML/cms'. 'f^^;um^mmxh?>pm^mi^^ 

«8 ro^M«W<t:iK5 A'l'dSj i97iSn5ri:fS/i 

I SFETCDLtl/^<i«ffi(Vth)<^^fil^ffl]SlJ-e#5c 
rroig;^. ^^^j:FET#tt?rffmttA<#5it;65-C 

[0 0 6 3] *fc. y-hm»m5xh^mm'fm5A 
^w^^Ltzm^. y-^mi^xh^n-m^^m»mm9^ 
m^i-^(Dx\ 1100 rc] gsoftMro^^^t^Ms 

m«-C-fRlll{lil8i 5 A<om«:fi^o -C t), n+S^^»fl!ffii|ic 

(Dm^bt:9l>MX% . MI SFET(D^-'y^;^;v-BJI^ 
<ftf^T't5o *fc> 9 5 0 rc] a^roi£Mroi»igE{l;^ 
afiAT-^^{l:)jl5AWJi^fig^m\ iftK^blK 5 Affile 
^mzm C 5 JEEifgjj:;^}:: J; o TSt 4 roiigtffls 4 rofiij 
Bi:n-S¥»ft:a 1 Bro±ffii:iS^*35lF|555-) ;iS^5So 
^J^W-IEJ^L, r(D±^S|5(r*iJt5#RiS<li)R5Aro)g[ 

5r t:65x-#5ro-C\ MI SFETroy-MffiSrIti?: 

[0 0 64] mmm 5 b ^gg-fiis 

itmmmximmitmxM!^ l-c t i v \ 

[0 0 6 5] (^JfeJi^ai 2 ) :^:^iS?i^ffiT-(4, ^(DffM 

i^micoxoiz^ m(Dm^miz:^y^>^-7^^ tLx 
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[0 0 6 61 m:)jit^y^>^<D^Wdzmx(t. 

5^ ©a: 5/ ^ > ^«T-^ < ^ y ^ y s fifj:\^mimm 
( s i3 NO KSrstj^^itro-r ^ ^ mz-mm-tz r t i 

Tmmx&^mitmmm^m-r^tt^x^^cDx. m(o 

5. 

[0 0 6 7] :^^mn%imm2xh^y<u~-v 

7Vv'y<.^coM3g*S(-ov^-r> H 1 5 Ti^BI 2 6 5rffl 
v^TlSiBJ-rSo ^.efc\ El 1 9 7!iMig2 6 (;i4aV^T, 

[0 0 6 8] **t^^^;5^fc^i5n+ai|^*fls£« 

1 B ^ffM-r^o n-ffli|i#f^^Ji 1 B h L-C(i. ^J;i«. 
0. 4 [ficm] SS<^J:bjStn:ffiS05 6 [/im] gS^I? 

[0 0 6 9] m 1 5 (c^-f J; 5 luKn-S^^ 
flsJi 1 B(73±ffi±(C, 10 0 [nm] nS-^^^W-nmit 
^mm2A. 2 00 [nm] gffWSiJf ro^'fliS3|lK2 
B. 4 0 0 [nm] ga©|g;J¥<^i*'fliSlgjg[2C^fll?>: 

2 B &t;«il{l:g^)ii 2 c tt^l:^^l=s^;Sife-cjl^^i- 

[0 0 7 0] mz.. CHF3^©;!/;^«rfflV>:fcM*ttK 

7 ^ 31 5^ ^ V ^^-csuiEig^ks^)! 2 c . mi\:mm^ 2 

0 1 6 ('^-TJ; 5 SfiEn-M¥^^*:S 1 B^mM 

fi!ciiJSii(^ M p 3 ^^--r 5 -7 ^ ^ 2 ^ff^fig-r 5 o 
[0 0 7 1 ] ^(^. fifria-x'^^i? 2^3i5/^>'^-7^^ t 

L-Cffiffi EI 1 7 (^.T^-f- i 5 n-®it^^ft^S 1 B (D 
±E;4^e>^roj?g^*^iC[^oT«4^?FM1-5o i<0« 

V\ R F (Radio frequency) ^■<!7-5ri« <^£LfcS 
*14^s/5^>^feT'tT5o fll4fi, «^;SS1. 5~2 
[^m] US.. tSJ550. 5-2 [^m] S«t;it5J;5 

[0 0 7 2] h:^y^l^^^m^mU m 
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la-r ;^ 2 roSl^kS*)^ 2 A 4 roi^gp 4 

5 00 [nm] ~1 [//m] g*^il^*5o rWXg 
t^fc'V>-C, flf4W{B!|ti(C±fig$tl^SJC£;l±«itS»tli:i! 
ft3Sl|II!l2C;65^EK?*^il, ^^bS^gJS 2 B 

[0 0 7 3] ^[^, m*;!/;^i:^*;*f;^«ii-g';!/;^^ffi 
\^^tz^^.^^^h'y4:^y'^y^mm^mL. El 1 8 (^^ 
-rJ:5t'. StjKfil4(D±gtg|3St>*fiffi^gl5 (314 (D«B 

[0 0 7 4] mmimm^mh. mis.m4(Dp^^ 

{ZIOO [nm] S«<D)g»<DmttWl:M^fML 

110 0 [^] g*©iaiaS©i?||;{/;^StH^*-C 

^T5o 9 5 0 [t:] mst(Dj&m.(Di(i!m^mmmmxmm 

^z^mmft^M^i.^ . m^(Dx.mxf£rzhi^f£mm^ 

20 iJDXLfc«4 ©±^gP;65:^Kofcff^:yt(^^ff^LTL^ 5 

<DX\ m^mmm(om^(t i o o o [^] £i±ro??!iij 
[0 0 7 5] m^. mmimm^m\^. mi 9\c7^-ti: 

}t4(75F^ffi{C2 0 [nm] SSWJIffro^g^ikK 
5A<l:?|^^Lfc^. ia2 0}^;^-t-J;5{', fl!EI?«ii?{b)K 
5Aro«ffi±{c5 0 [nm] @Sro)8SJ¥©i6^t:S3g)lg;6» 

SltflSlli 5 B Srft^^tB^Sffi-Citll LT^^- h 
iclli5^Jl^Rfei-5o f?ftK^li)K5A©f^^ft, 950 

(Ds.m^m^^xnoo ^n^-h!mfi^5(Dm^xm 
[ct3v^T. 9 5 0 ["C] sso{s?firoiiMg<ii«iaa«T? 

ll«lK^lilK5A(75Ji^^^^ToTV^5yt*, ll!lK^l:)l5A(D 

!^^mK^]^^j±m!t^ti\cx^. m^iDT.nxtj:fz!bi> 

fiMm^MH l^tzm 4 (D±»gB (« 4 rotjffi i: n-ffi^* 
L, rro±iii$|5{^*5ft5fiil^t:lli5Aro)giJ¥;is^Bif«](;: 

m<fj:^i>K ^(Dn^^mmm5Bxm^x\^^^(nx. 

[0 0 7 6] StlE«4 rt^-^tfn-ffl^i^flsJi 1 B 

(D±m±(o±mmm,mt Lxm^itmiB^mm^it 
^fi^^-f- 6 ^lifiti (^j ;i P) ^^^(Dmm'pxiimmWi 

^A^tlSo ^-S^bS^I^H. ^Jx«1 [;*m] g«© 

[0 0 7 7] ^!):(^, mB^i^^mmm<Dmmi:¥mti- 
so [ 0 0 7 8 ] wm^i^^mmmi^^ yi^^vwm 



(8) 



#fFIS3 5 0 2 5 3 1# 
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[0 0 7 9] m^. mK.m^mmm2B±\m^-r^m 
com. El 2 2 \z^-tx 5 MfEy- hmme a±rx^ 

h 51 tti^mffiiSr^tpn-a^^ft^S l b n^^^n 

5o 

[0 0 8 0] m^n-m^mi^m l BO^BeO^B 

?l##«Li2:i(«!!a«, 1100 ra (DM.A(DN2:ff 
[0 0 8 1] *{^, frlEn-S^3lf^Sl BcD^ffiT'feS 

WE p 8 (Diffi(c n s^M!^ m^imm) i 
-< :i-ynT2^^mxm^m^mxLtc'^. 950 ra « 20 

^StX-m 2 0 5J-SaroT=-/u^!iS^JiL, m 2 4 

5c nM^Mtl<^«A(i. ft^W?i3fA*;4S5Xl 015 
[atoms/cm2] gSi^^^^H. afxi^i^ji^ywdfa^jS 
8 0 [KeV] (e:l^S$l^fe*#T(C*3V^T^T5o 

xs(- J; ^ > n-a¥»^*« 1 B (oai4 p^\cy- vnmm 

(0 0 8 21 5JC(', 024 f'^i- J; 5 {i, BUIEn-S^ait 
1 B±W±ffi(r, 'BSJx.tfS 0 0 [nm] SArolRJ? 30 

mmmmm 1 0 ^Mm-ri>, m^mmmi otLx 

It. m^liB P S G (Bron P.hospho S.ilicate Glas 

s) mxr^^^t^o 

[0 0 8 3] CHF3:ff:^^m^tim:)3^}"7^ 

oL^yi-yif^m^mu m 2 5 5 tfrEsra 

1 0 1 1 ASitJ'^I^TL (EI 3 iz^^-t 1 1 

B)^?i^^-t-5o 

[0 0 84] m^. mtimmiip^^tttsn-m^mm i 

mm9(D^^\^mnm\mm^n^y-^mmi 2a& 

hgaiKii 3 tc^f 1 2 B) ^ji^fi!ci-5o 
[0 0 8 5] HfiiEy-;^iHiSI i 2 Aist/y- h 

?ltlifflSffi6 B±^^tfn-S¥^^M 1 B<D±ffi±(D^ 
E['*I^^^^)]1 1 3 ^fM1-5o ftl^i^im 1 3 t LT 

7 (T E O S ) ;^ y 7 X-r-fk^Mffifife;R& 
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[0 0 8 6] mmmimmm 1 3 ic, y-^gsiift 

1 2A©-g|5(DSffi^fiai-S5J?V7"^ v^MnSt^y 
-MEi^l 2 B(73-g|5ro«ffilr»tti1-5/K>'T'^' i/:/M 

Wffl^a^rHU, ^wm, HI 2 6 ic^i-J; 5 i-, HtIIEn+ 

M^ajflts^K 1 (ommc K ymm 1 4 ^ji^fife-rs ^ 

[0087] rroj;5i-, ***ff^ffiwM5g;^&(4, Su 

miB(D±m>hi(Dm^:)jmc\^<}xm4^m^ 

U ffrfE«4rortffi{-flftSfe<l:llg5Ai:Jti«|g|5B;i^fe;:e 

fli6A^?1^fifeLfcm. ftlEn-M^^flfJil BtC^iffii!^^ 

[0 0 8 8] £X±. :^^m^\zi:^Xf£^thtz^m^. 

m?s.mmMmim&^ti?,-h<ox(t^<. 

*)5= 

[0 0 8 9] m^ti. *3g0J(4. hU^^y-bflfiiro 
p^-lr^/^*«SMI SFET^^r-f5^-^°!7- h7i^v? 

[0 0 9 0] bu^f^y- I 

GBT (Xnsulated G^ate B_ipolar X«"ansistor) tr^T 
[0 0 9 1] 

mj:h(0{cx^X'^hix?>^^i:9immm-tti\i. T 

[0 0 9 2] M^>'^y-h«jg(7)b7>v?;^^|l^^ 

[Elffirofifi^/^Ift?^] 

[01] :^mm(ommmmixh^y<'7~h7>i^^'^ 
(^mi^mm(^^^^^^xh^o 

[0 2] 01 {;i*1-A- Ai8l«fl:a-C-^Oo^5:»fti0t?fc 

5c 

[0 3] 0lf^^1-B-Bi|ft(Dfi:lI-e^o^»fffi0-C-fc 

5„ 

[04] m^^y<u-}•7yi^^^(omm:^^i:nm■r^ 
tz)b(Dmuwi^mxh^. 

[0 5] flnfE^-?7-b7>'v'^^wiKit:^S^!jiBji-5 
fc*(DS$pSiTE0T-fe5c 

[0 6] mW.^<U~hy>-y:^:^(Dm^:)jm^mmir^ 

tcitco^um^mxh^. 

[0 7] HulH^-?!7-h7>'v?;^^$'(D^jt^fe^!JiK-r5 
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[0 8] mm^<u~ hy>i^ ^i'(Dmik:^W:imm-r^ 

imi 0] mii^<'p-hyy':^y^i'<Dnm:ijm^mm-r 
[011] mmy<u~-h7i^i^^^(D9im:ijm%:mm-r 
imi 2] mti^^u-h7y'^^i'm^:)jmi^m-r ^o 

[013] S5f5^<!7-hy>vf>^^ro|!iit:i^i£^mM1- 

[014] SfiE^-^°!7-b7>i^^i5'roK5g*S^tfi0Ji- 
5 * WggEKff B0 T'fe S o 

[015] :^^m(Dmmrm2X'h?>^<v'~ hyy'j^ 
[016] Sfifa^N-i7-h7v-:^>^^'(olsiit:&ife^iftK-t- 

[01 7] ifllE^^y-h^:/-:;^;^^©^:^*^?:^^-^ 20 

5fc*ros^ewffi0-efc5o 
[018] S{ria/-?!7-h7:^i^^^ro|!tig^ifeSriftl^-t- 
5;tJf)rogg|5Bfffi0-efc5„ 

[019] HulH^-«!7-b7:/v'^^cDS!5t;^fe^tiiK-t- 
[01] 
g|l 



4 




6B 
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5fc*©gS!5»fffi0-C-fe5o 

[02 0] m^^<V-yy^y^y7.^<n>mWj^^Wm- 
5fcferoil^iTffi0-efe5o 

102 1] SuE^-<!7-h7yv?^^©Kig;&i£SrSi0J1- 

[02 2] HfrfE^-?!7-h7>"::^;^^®»15g;^fe?rtftPJ-t- 

[02 3] m^^^v-yy^y'j>7.9<om^-)sm^m^-r 

[02 4] miE^<7-^7^v?^^'©|!i3fi*feSrSi?gi- 

[02 5] mi5v<!7-h7>'v^^^'roSSiit^ifeS:lftig-f- 
5^*WS§|5»fffi0T&5o 

[02 6] ffj|E/-«i7-h7:^-:^^^©®i5g*ffi«rm?^i- 

Sfci6(DSgP»fffi0Tfc5o 
[^^WtftBJ] 

1 A-n+S^^afftim lB-n-M^»i*:S. 2--r;^ 
9^ 3-MP, 5-y-hiteigk)^. 5A-ii^ 

{YM. 5B-ita)S. 6A-y-hmffi, 6B-y-h 
7-i|fe» 8-pM^^^^m 9-n+ 
\ Q-%mm. 11-^n, 12A-y 

-^ia«l, 1 2B-y-MEii&, 1 3-ft*it!feiiig. 1 



[02] 

g|2 
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